Populations of the marine cladoceran Podon polyphemoides (Leuckart) in the Chesapeake Bay (USA) zooplankton typically occur in large patches, extending the length of the estuary. These patches are characterized by well defined maxima, which do not move seaward during a given season. During the day, the bulk of the population is situated in the upper part of the two-layered estuarine circulation, where it is subjected to transport by net non-tidal seaward current. One mechanism for maintaining the population within the estuary is provided by the diurnal behavior of the podonids, which migrate to deeper water during the night. The landward advection of the deeper currents, thus, helps to counterbalance seaward population loss during the day. The extent of the vertical movement of the population can be modified by various environmental factors, but a suggestive correlation with light was found. It is thought that the downward component of the migration is due to passive sinking.
Introduction
When the annual populations of the euryhaline cladoceran Podon polyphemoides attain their vernal or autumnal peaks in the Chesapeake Bay plankton, they form continuous large patches ranging over the length of the Bay. These patches are characterized by graded boundaries, and discrete maxima centered well within the estuary. In the daytime, the majority of the population is found in the upper water strata, usually at or near 4 m (Bosch and Taylor, 1973) . The estuarine circulation in the Bay is typically one of net non-tidal seaward flow in the surface layers and a landward flow of deeper, more saline water (Pritohard, 1967 (Pritohard, , 1968 . In the upper Chesapeake Bay, the boundary between the net landward and seaward currents may often lie at about 4 m (Boioourt, 1969) and, thus, the concentration of the podonids at this level may be advantageous in preventing horizontal displacement of the patch. Because the bulk of the animals is situated above this depth during the day, it is probable that more individuals are being advected seawards than are being carried towards the head of the Bay.
Assuming a seaward transport of 5 era/see as a reasonable mean speed for the upper layers (see Pritohard, 1967, Fig. 4 ), a passively floating particle in this current would travel about 4 km in the 24 h. Thus, in ~he absence of upstream swimming, the podenid swarm might be expected to be moved as much as i20 km seawards within a month. Neither the population maxima nor the swarms as a whole tend to drift seaward in time, and the observed positional stability of the podonids most likely depends upon some compensatory behavior. Conceivably, the population could be renewed by a rapid proliferation within the swarm, by recruitment of individuals from adjacent brood areas, by constant hatching of diapause eggs on the bottom, or by vertical migration. Probably all of these mechanisms contribute to some extent, but it is the latter possibility with which this paper is concerned.
The concept that planktonic animals may utilize the two-layered circulation to alter or maintain their position in an estuary is generally credited to Nelson (i912). A number of studies, summarized by Carriker (i967), has shown that certain benthic forms may be retained within the estuary by the circulation if the various larval stages frequent different water strata. Evidence for the exploitation of existing estuarine currents by holoplankters by means of diurnal vertical migration has been presented by Rogers (1940) who, on the basis of the distribution of smelt larvae in the MSrimachi estuary, concluded that diurnal migration could be an important retention mechanism for plankton in estuaries with two-layered circulation. This hypothesis has had wide appeal, but until now has received little quantitative corroboration.
If vertical migratory behavior is involved in the retention of Podon polyphemoides populations in the estuary, its daytime preference for the upper water strata means that it must migrate downwards at night to distribute its population evenly in time between the two opposing flows. However, Halme (i937) found that, in the Baltic Sea, P. polyphemoides and another marine podonid, Evadne nordmanni, migrated actively upwards at night. Bainbridge (1958) noted that, in the Clyde Sea, E. nordmanni did not appear to migrate vertically at all. In the Caspian Sea, Rivier (i968) observed that the podonid Evadne anonyx remained in deep water during the day, and migrated to higher levels with the onset of darkness. Small podonids were confined to the surface layers and did not migrate. Podon polyphemoides closely resembles both in form and predaceous habit, also migrated downwards at night.
Methods
The general distribution of the podonids in the Chesapeake Bay in time and space has been established (Bosch and Taylor, i973) so that times and locales could be selected to coincide with sufficient numbers of individuals for significant s~mp]ing. The study was carried out in October, when the population consisted entirely of monomorphic parthenogenetic females, and the behavior of the podonids was not complicated by the possibly conflicting actions of the sexual forms. Moreover, thermal stratification in the Bay is minimal in October, and temperature could be considered constant throughou~ the water column during the study.
The first series of observations was made from a vessel anchored fore and aft in t4 m depth, 2 km west of Station 858C (Bosch and Taylor, t973, Fig. i ). Vertical profiles of temperature, salinity, and the numbers of animals in the water column were obtained every 2 h from t0.00 hrs (local apparent time) on 29 October, t968 to t0.00 hrs on the 31st. The plankton was sampled from surface to 10 m at 2 m intervals; temperature and salinity were measured to 12 m, using the methods previously described (Bosch and Taylor, t973).
The second series of observations was made between ti and t4 October, t969 in 18 m depth, L8 km west of Station 818P. This locality was chosen because the maximum population of Podon polyphemoides discovered in a transect of the Bay made 2 days earlier occurred at this position, and because of ~he presence of a pronounced haloeline. The plankton was sampled to a depth of 16 m; temperature, salinity, dissolved oxygen content and light penetration were measured to t8 m. Light measurements were made with a submersible photometer which is sensitive to wavelengths between 400 and 600 nm, with peak sensitivity at 550 nm. This instrument was calibrated with continuously recording Eppley pyrheliometer. Iso- 31 October, 1968 
